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Abstract
·AIM:Tocomparetheefficacyandcomplicationsof
Artisaniris-clawintraocularlens (IOL)implantationand
posteriorchamberIOLsulcusfixationforthetreatment
of aphakic eyes without capsular support after
vitrectomy.
· METHODS:Aprospectivestudyof45caseswas
conducted. Forty-five eyes without sufficient lens
capsulesupportfollowingparsplanavitrectomy(PPV)
combinedlensextractionweredividedintotwogroups.
Group A: 25 eyes received Artisan iris-claw IOL
implantation. Group B: 20 eyes received posterior
chamberIOLsulcusfixation.Thecorrecteddistance
visualacuity (CDVA)andintraocularpressure(IOP),
cornealendothelialcelllossrate,surgicaltimeand
complicationswerecomparedbetweenthetwogroups.
Pigmentchangesoftrabecularmeshworkandanterior
chamberdepthsweremeasuredateachtimepointin
Artisangroup.
·RESULTS:ThemeansurgicaltimeofArtisangroup
was significantly shorter ( <0.05). No statistically
significantdifferenceinendothelialcelllossratewas
notedbetweentwogroupsatanytimepoint ( >0.05).
CDVAofArtiangroupwasbetterthanthatofthesulcus
fixationgroup1daftersurgery ( <0.05)andtherewas
nostatisticallysignificantdifference1and3moafter
surgery ( >0.05).MeanIOPshowednosignificant
differencesbetweengroupsbeforeandaftersurgery.The
postoperative complications of Artisan group were
anterioruveitis,irisdepigmentation,pupillarydistortion
andspontaneouslensdislocation.Thecomplicationsof
sulcusfixationgroupincludechoroidaldetachment,
intraocularhaemorrhage,tiltofIOLopticpartandretinal
detachment.
·CONCLUSION:SecondaryArtisanIOLimplantationcan
beperformedlessinvasivelyandinashortersurgical
timeperiodwithearliervisualrecoveryaftersurgery
comparedtotransscleralsuturingfixationofanIOL.This
techniqueisaneffectiveandsafeprocedure.Itisa
promisingoptionforthetreatmentofaphakiceyes
withoutcapsularsupportaftervitrectomy.
· KEYWORDS: iris-clawintraocularlens;aphakiceye;
vitrectomy
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INTRODUCTION
S
everalsurgicaloptionsareavailabletocorrectaphakia
inthosewhohaveparsplanavitrectomy(PPV)andlens
extractionduetovariousreasons.Intheabsenceofadequate
capsulesupport,anteriorchamberintraocularlens(ACIOL)
implantationorposteriorchamberintraocularlens(PCIOL)
sulcusfixationcanbeperformed.
Previously,ACIOLimplantationhasrarelybeenuseddueto
thelong-termcomplicationslikesecondaryglaucoma,
cornealdecompensationandsevereuveitis
[1].Trans-scleral
fixationofaPCIOL,whilepreservingtheanatomyoftheeye
andcausinglesscornealendothelialdamage,istechnically
morechallenging,requiresmoresurgicaltime,andis
associatedwithahighincidenceofintraoperativeand
postoperativecomplications
[2].
TheArtisanIOLs,oneofthelatestversionsofthe
iris-fixatedACIOL,haveasubstantiallydifferentlensdesign
thanpreviousgenerationsofirisfixatedIOLsandalsoare
associatedwithfewercomplications
[3].Theyareeasytoplace
andareassociatedwithagoodvisualoutcomeandalow
incidenceofintraoperativeandpostoperativecomplications.
ArtisanphakicIOLshave beenwidelyusedforthe
correctionofhighmyopia,andtheaccessofsafetyand
efficacyhaspassedtheUnitedStatesFDAcertification
[4].
ManyreportedcasesofArtisanIOLimplantationhavehad
goodclinicaloutcomes
[5-8].However,comparisonofArtisan
iris-clawIOLimplantationandPCIOLsulcusfixationforthe
treatmentofaphakicandvitrectomizedeyesisscarce.Inthis
283prospectivestudy,wecomparetheefficacyand
complicationsofArtisaniris-clawIOLimplantationand
PCIOLciliarysulcussuturefixationforthetreatmentof
aphakiceyeswithoutcapsularsupportaftervitrectomy.
SUBJECTSANDMETHODS
Subjects Thestudyprotocolandinformedconsentforms
wereobtainedfromalltheparticipantsandfollowedthe
tenetsoftheDeclarationofHelsinki.Aprospectivestudy
wasconducted.Forty-fiveeyesof45caseswereincluded
fromSeptember2008toSeptember2012inTianjinMedical
UniversityEyeCentre,allthecaseswereaphakiawithout
sufficientlenscapsule supportfollowingPPVand
lensectomy.Eyeshadvitrectomizedinprevious4-12mofor
variousreasonssuchastraumaandoperationcomplications.
Thepatientagerangedbetween15-81y,meanage65.25依
17.50y. Theinclusioncriteriaincluded preoperative
correcteddistancevisualacuity (CDVA)>0.15,anterior
chamberdepth>3.2mm,noseriousirisdamageand
endothelialcelldensity ＞900/mm
2.Thepatientswere
dividedintotwogroupsaccordingtotheresidualcapsule
condition (Table1).GroupA:25eyeswithoutresidual
capsulelimitationreceivedArtisaniris-clawIOLimplantation,
whichisaconcaveconvex, polymethylmethacrylate
(PMMA)IOLwithan8.5-mmlength,0.90-mmmaximum
height,and5.4-mmopticalzone.GroupB:20eyeswith
residualcapsule ＜180
o receivedimplantationofafoldable
hydrophilicacrylicPCIOL(SuperFlex620H;RaynerIntraocular
LensesLtd,EastSussex,UnitedKingdom)withanoptic
diameterof6.25mmandoveralllengthof12.5mmby
transscleralsuturingfixation.Preoperativepupilshaperules
forround20eyes (groupA:11eyes,groupB:9eyes),
differentdegreeofdeformationin25eyes(groupA:14
eyes,groupB:11eyes).Allthepatientswerefollowedup
for1y.
Methods
Artisaniris-clawintraocularlensimplantation All
procedureswereperformedbythesameconsultantsurgeon
usingastandardisedtechniquethat,insummary,comprised:
a5.2mmchordlengthhalf-thicknesslimbalsection,creation
oftwosmallcornealparacentesesat3and9o'clock,
followedbyfullthicknesscompletionofthesuperiorcorneal
incision;injectingintracameral1%acetylcholinechloride,
thencohesiveviscoelasticintotheanteriorchamber;
implantingthelenswiththehelpofviscoelasticagent;
rotatingtheIOLsothattheclawhapticsareorientated
dependantontheamountofiristissuepresent;enclavationof
theirisbetweentheclaws;creationofasuperiorperipheral
iridotomy;suturingthecornealwoundwithtwointerrupted
10-0nylonsutures;andwashingouttheviscoelasticagent
(Figure1).
Posteriorchamberintraocularlensciliarysulcussuture
fixation First,PPVperfusionwasperformedinalleyes.
Beforea3.5-to4.0-mm-wideclearcornealincisionatthe
12-o'clockpositionwascreated,verticalparacentral
paracentesesat the 3-and 9-o'clockpositionswere
performed.Anadditionalconjunctivalperitomyaroundthe
4-and10-o'clockquadrantswasperformed.Afterblunt
dissectionoftheepiscleraltissueandslightcauterizationof
thesurgicalfield,two triangularscleral flapswere
constructedatpositions180° apart.Polypropylenesuture
(10-0)wasintroducedthroughthescleralflapsintothe
anteriorchamberandguidedoutsidethroughtheclear
cornealincisionatthe12-o'clockposition.Bothhapticsof
theIOLweretiedwith10-0polypropylenesuture,andthe
IOLwasfoldedwithlensforcepsandinsertedintothe
posteriorchamberthroughtheclearcornealincision.The
10-0polypropylenesuturingwasperformedtightlyenough
nottoloosenunderthescleralflaps.Theclearcorneal
incisionwasclosedwithoutsuturesbystromalhydration.
Finally,thescleralflapswereclosedwith10-0nylonand
interruptedsutureswith8-0bicrylwereusedtoclosethe
conjunctivalperitomy.
Evaluation CDVAandintraocularpressure (IOP)were
examinedpreoperativelyandat1d, 1and3mo
Table 1  Patients’ information of two groups 
Sex  Preop. pupil shape 
Group  n 
M  F 
Age 
(a, x±SD) 
Round  Deformation 
Artisan group  25  15  10  63.16±16.72  11  14 
Sulcus fixation group  20  12  8  66.25±17.50  9  11 
Test value    0.00
a  -0.60
b  0.005
a 
P    1.00  0.55  0.95 
a Chi-square test, 
b Two-independent t-test. 
Figure1 AnteriorsegmentphotographofArtisaniris-claw
IOLimplantation.
Iris-clawintraocularlensforaphakiceyesaftervitrectomy
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postoperatively.Cornealendothelialcelllossratewas
examinedandcompared3,6and12mopostoperatively.
Operationtimeandcomplicationswerecomparedbetween
thetwogroups.Pigmentchangesoftrabecularmeshwork
weremeasuredbygonioscopyateachtimepointinArtisan
groupandanteriorchamberdepths(thedistancebetweenthe
midpointofcorneaposteriorsurfaceandthemidpointof
ArtisanIOLanteriorsurface)measuredbyPentacamanterior
segmentanalyzerwerealsorecorded.
StatisticalAnalysis Descriptivestatisticswasusedtoreport
demographiccharacteristicsbymeansofSPSSpackage
version17.0.Two-independent -testwasusedtocompare
patients'CDVA,IOP,cornealendothelialcelllossrateand
surgicaltimebetweentwogroups.Thevaluesareexpressed
asthemean 依SD. <0.05wasconsideredstatistically
significant.
RESULTS
VisualRecovery Nostatisticallysignificantdifferencesin
CDVAwerenotedbetweenthetwogroupsbeforesurgery.
CDVAofArtisangroupwassignificantlybetterthanthe
sulcusfixationgroup1daftersurgery.Nostatistically
significantdifferenceswerenotedbetweenthetwogroups
1moand3moaftersurgery(Table2).
Corneal Endothelial Cell Loss Rate Nostatistically
significantdifferencesincornealendothelialcelllossrate
werenotedbetweenthetwogroupsbeforesurgery.Andno
statisticallysignificantdifferenceswerenotedbetweenthe
twogroups3,6and12moaftersurgery(Table3).
IntraocularPressure MeanIOPshowednostatistically
significantdifferencesbetweengroupsbeforeandafter
surgery(Figure2).
SurgicalTime ThemeansurgicaltimeintheArtisangroup
(11.23依1.54)minwassignificantlyshorterthanthatinthe
transscleralsuturingfixationgroup(31.68依3.15)min ( =
-26.60, =0.000).
Complications Alleyesachievedthedesiredanatomic
resultsandnointraoperativecomplicationsoccurredinany
ofourcases.Postoperativecomplicationsareshownindetail
inTable4.
ArtisanIris-clawIntraocularLensImplantationGroup
Nochronicinflammationwasseeninanyoftheeyesin
Artisangroup.Spontaneouslensdislocationwasseenin1
case7mopostoperatively,whichunderwentemergency
reposition.Nopigmentdepositionontrabecularmeshwork
andpigmentdispersionglaucomawasfoundinArtisan
group.Themeananteriorchamberdepthwas2.98依0.14mm
1daftersurgery,3.05 依0.14mm3mopostoperatively,
3.04依0.06mm6mopostoperativelyand3.00依0.08mm1y
postoperatively.Theanteriorchamberdepthsofallthe
Table 2  Comparison of mean CDVA of the two groups over time 
Groups  Preop.  1d  1mo  3mo 
Artisan group  0.40 (0.15, 0.80)  0.40 (0.12, 0.80)  0.40 (0.15, 0.80)  0.50 (0.20, 1.00) 
Sulcus fixation group  0.45 (0.15, 0.80)  0.30 (0.08, 0.60)  0.45 (0.12, 0.60)  0.40 (0.15, 0.80) 
Z  -0.28  -2.16  -0.56  -0.73 
P  0.78  0.03  0.58  0.47 
 
Table 3  Comparison of corneal endothelial cell loss rate of the two groups over time 
Groups  Preop.  3mo  6mo  1a 
Artisan group  1872.8±510.0  4.39±1.85  4.76±2.06  6.30±2.71 
Sulcus fixation group  1756.3±528.0  3.92±1.85  4.33±1.80  5.73±2.12 
t  0.69  0.77  0.66  0.69 
P  0.49  0.44  0.52  0.50 
 
Figure2 ComparisonofmeanIOPofthetwogroupsover
time.
Table 4  Postoperative complications of 31 aphakic eyes with insufficient 
capsular support that underwent IOL implantation 
Complication  Artisan group  PCIOL sulcus fixation group 
Hypotony  2  6 
Choroidal detachment  0  2 
IOL tilt  0  1 
Cystoid macular edema  0  2 
IOL dislocation  1  0 
Rentinal detachment  0  1 
Uveitis  4  0 
Pupillary distortion  4  0 
Pigmented precipitates  5  0 
Iris depigmentation  3  0 
Hyphema  0  1 
Vitreous haemorrhage  0  1 
 
285patientsinArtisangroupwere>2.6mmatanytimepoint.
PosteriorChamberIntraocularLensSulcusFixation
Group Clinicalcystoidmacularedemaandchoroidal
detachmentfadedbyconservativemanagement.Retinal
detachmentwasobservedin1case3mopostoperativelyand
was successfully reattached.Thepreoperativeresidual
capsulerange>120degreesin6cases,oneofwhich
(16.67%)developedIOLtilt11moaftersurgery.No
pupillarydistortionwasfoundinanycase.
DISCUSSION
Atpresent,PCIOLciliarysulcussuturefixationismore
commonlyusedinthecorrectionofaphakiceyeswithout
sufficientcapsularsupportaftervitrectomy,andsome
scholarsacceptitasthemainstreamoperationmethodfor
thiskindofpatients.However,ithassomelimitations.The
operationproceduresrelyontheestimationofthe
relationshipbetweencorneallimbusandtheadjacenttissue
insteadofunderdirectvision,whichisblindinsomeway.
Thetechniquerequiresalongersurgicaltimeandleadstoa
highincidenceofintraoperativeandpostoperative
complicationssuchaslenstilting,decentration,choroidal
haemorrhage,retinaldetachment(RD),andcystoidmacular
edema(CME)
[9].Besides,becausetheanteriorchamberand
thevitreouscavityarefilledwithliquidaftervitrectomy,the
anteriorchamberstabilityispoor,theeyeballiseasyto
collapse,whichincreasestheoperationdifficultyandthe
occurrenceofseverecomplications.Meanwhile,theIOLis
pronetotiltwithoutthesupportofvitreous.
Vote
[10] andBading
[11] foundarateof6.3%-8.2%
forRDand3.2%forchoroidalhaemorrhageintheircases
aftertheimplantationofatrans-sclerallysuturedPCIOL.In
ourstudy,1case(7.69%)ofRDwasfound3mopostoperatively.
Transienthyphemaandvitreoushaemorrhagewasobserved
in2cases(15.38%).Nochoroidalhaemorrhagewasfound
inourstudy,thereasonsmightbethecombinationofpars
planavitrectomyperfusionwhicheffectivelymaintainsthe
dynamicbalanceofintraocularpressure.Hypotonywas
foundin3casesandsubsequentchoroidaldetachmentwas
seenin1case,thispresumablyoccurredduetoinevitably
intraocularfluid overflowwhichcausedbylong-time
complicatedoperation.OnecasedevelopedIOLtilt11mo
aftersurgery,weconsiderthecontractionoftheresidual
posteriorcapsularwasthepossiblecauseforthetiltoccurred
inthelatepostoperativeperiod
Bycomparison,Artisaniris-clawIOLimplantationhasthe
advantagesofsimpleoperationprocedure,shortsurgical
timeandminorintraocularharassment.
The meansurgicaltimein the Artisangroupwas
significantlyshorterthanthatinthetransscleralsuturing
fixationgroup.Webelievefeweroperationstepsarethe
maincause.
Inourstudy,nostatisticallysignificantdifferenceswere
notedbetweenthetwogroupsinmeanIOPandCDVAafter
surgeryexceptCDVAofArtisangroupwassignificantly
betterthantheciliarysulcusfixationgroup1daftersurgery.
ArtisanIOLimplantationinvitrectomizedeyesshowedgood
efficacyinvisualoutcomes.G 俟 ell
[5] reported
satisfactoryresultsofArtisanIOLimplantationsin16
aphakicpatients.After36mofollow-up,CDVAwas20/40or
betterin31.25%andmeanSEwas0.46D.Lorencov佗
[7]
performedArtisanIOLimplantationin51aphakiceyes,also
showedgoodvisualoutcomeafter13moperiodoffollowup.
PostoperativehighIOPisacommonlyseencomplicationin
ACIOLimplantation,themainreasonsincludepupillary
block, anglestructuraldamage,inflammatorymaterial
blockingangleorincompleteremovalofviscoelasticagents.
WeperformedprophylacticperipheraliridectomyinArtisan
group,effectivelyavoidedtheoccurrenceofpostoperative
pupillaryblock.Becausethefull-lengthofArtisanIOLis
8.5mm,whichensuresnoharassmenttotheanterior
chamber angle, theincidenceof postoperativehigh
intraocularpressureisgreatlyreducedcomparedtotheangle
supportedACIOLimplantation.Nopigmentdepositionon
trabecularmeshworkandpigmentdispersionglaucomawas
foundinArtisangroup.
Endothelialcelllossoccurredpredominantlyduringthefirst
year
[6].Nostatisticallysignificantdifferenceswerenotedin
cornealendothelialcelllossratebetweenthetwogroupsat
anytimepoint1yaftersurgery.Andcornealendothelialcell
lossrateofArtisangroupwassimilartothatofroutine
cataractoperation
[12].Theanteriorchamberdepthsaremore
adequateinaphakiccases.Inourstudy,theanteriorchamber
depthsofallthepatientsinArtisangroupwere>2.6mmat
anytimepoint.Thevolumeofthelatergenerationsof
iris-claw-fixatedACIOLinphakiceyesonlyaccountedfor
about30%ofanteriorchamberspace,andtheminimum
distancetothecornealendotheliumisgreaterthan1.5mm,
whichcanavoidthedirectfrictionwithcornealendothelium.
Qasem
[13] reportedthatendothelialcelllossratewas
negligible5yafterArtisanIOLimplantation.
MostcomplicationsofArtisanIOLimplantationinthe
presentstudyweremildandtransient.Atpresent,nostudies
have showniris-clawACIOLimplantationmaycause
postoperativepersistentirisdepigmentation,butitwas
reportedtheincidencerateofpostoperativeacuteiritisin
ACIOLimplantationwas3.4%-10.7%
[12].Thedesignof
Artisanlensavoidsthedirectcontactwiththeirisexceptthe
clampingpositions,whichreducestheincidenceofiris
inflammationafteroperation.Inourstudy,thepostoperative
irisinjurymainlyincludedearlypostoperativeiritisandmild
irisdepigmentation,noseriouscomplicationssuchasiris
synechiae,irisperforationornecrosisoccurs.The
Iris-clawintraocularlensforaphakiceyesaftervitrectomy
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accumulationofpigmentedprecipitatesonIOL'ssurfaceis
alsoareportedcomplication.Thecauseofthesepigmented
cellprecipitatesisunknown,butmultiplefactorslike
inflammatoryreactions,surgicalmanipulationoftheiris,
hypotonyhavebeensuggested.Fortunatelyallof4eyes
respondedwelltocorticosteroid.Skillfuloperationand
gentle manipulationwereimportant,repeatedtensile
stimulationofirisshouldbeavoided.Pupillarydistortionwas
seenin4cases,thepossiblereasonsincludeasymmetric
clamporgreatdifferenceofclampediristissuevolume.
Surgeonsshouldpayattentiontomakebothclawsclampthe
symmetricpositionofiris,andthevolumeofclampediris
tissueshouldbeequal.Spontaneouslensdislocationisan
importantcomplicationofiris-fixatedIOLimplantation.We
considertheinsufficientvolumeofclampediristissuewas
thepossiblecause.Byadjustingthemanipulationprocedure
andensuringenoughiristissueclamped,thecomplication
canbeavoided.Wesuggestthevolumeofclampediris
tissueshouldbe1.5-2mmtoensuretheIOLfixationand
decreasetheincidenceoflensdislocation.Otherwise,
repositionofArtisanIOLismuchsimpler.
Insummary,despitethepatientsincaseofanteriorchamber
depthlessthan3.2mmorsevereirisdamagesoririsatrophy
werenotsuitablefortheimplantationofArtisaniris-claw
ACIOL.TheresultssuggestthatsecondaryArtisan
implantationisaneffectiveandsafeprocedureandoffers
favorablevisualoutcomesandalowincidenceof
intraoperativeandpostoperativecomplicationsandareeasier
toremoveorreplaceifnecessary
[14].Itcanbeperformedless
invasivelyandinashortersurgicaltimeperiodwithearlier
visualrecoveryaftersurgerycomparedtotransscleral
suturingfixationofanIOL.Thistechniqueisapromising
optionforthetreatmentofaphakiceyeswithoutcapsular
supportaftervitrectomy.Furtherstudieswithalarger
numberofpatientsandalongerfollow-upobservationand
comparisonbetweentwosurgicalmethodsarenecessary.
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